). Reprints can be ordered at http://www.ajph.org by clicking the "Reprints" link.
Systematic reviews have, increasingly, informed policy for almost 3 decades. In many countries, systematic reviews have informed policy for public and population health, paying for health care, increasing the quality and efficiency of interventions, and improving the effectiveness of health sector professionals and the organizations in which they work. Systematic reviews also inform other policy areas: criminal justice, education, social welfare, and the regulation of toxins in the environment.
Although the production and use of systematic reviews has steadily increased, many clinicians, public health officials, representatives of commercial organizations, and, consequently, policymakers who are responsive to them, have been reluctant to use these reviews to inform policy; others have actively opposed using them. Systematic reviews could inform policy more effectively with changes to current practices and the assumptions that sustain these practices-assumptions made by researchers and the organizations that employ them, by public and private funders of systematic reviews, and by organizations that finance, set priorities and standards for, and publish them. ( ; and Effective Care of the Newborn Infant. 4 The authors of these publications applied the rapidly evolving methodology of systematic reviews and linkage of people producing them to a broad area of medicine and public health. By 1993, policymakers in Britain were funding an increasing number of systematic reviews as well as work to establish an international organization, soon called the Cochrane Collaboration, which would set standards for systematic reviews and publish them regularly in an electronic journal, which became the Cochrane Library. Policymakers in Australia, Canada, and the United States had also begun to fund the production and publication of a growing number of systematic reviews.
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I survey the history of the use of systematic reviews in making and implementing policy. My narrative and the evidence in which it is grounded augment an editorial that Iain Chalmers and I recently published in the American Journal of Public Health, "Increasing the incidence and influence of systematic reviews on health policy and practice." 6 
THE PROLIFERATION OF SYSTEMATIC REVIEWS
Chalmers and I began our editorial by documenting the proliferation of systematic reviews. In the late 1980s, journals of the health sector published between 80 and 90 systematic reviews annually. 7 Two decades later, approximately 2500 systematic reviews that met widely accepted international standards were published in the international literature each year. In 2015, the researchers who had documented this number reported that "more than 8000 systematic reviews" that meet international methodological standards are now published annually in the literature of the health sector (personal communication, D. Moher, e-mail, February 19, 2015) .
This proliferation has been a result of work by researchers and their allies, who frequently include policymakers responsible for financing research and regulating the health sector. Participants in the Cochrane Collaboration now represent more than 120 countries.
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The Campbell Collaboration, which has similar global reach, has, since 1999, set standards for and published systematic reviews in the fields of criminal justice, education, international development, and social welfare. In 2007, the Navigation Guide project began to adapt the methodology standardized and promoted by the Cochrane and Campbell collaborations to systematic reviews that address issues in environmental health. Authors associated with the Navigation Guide published the first systematic reviews pertinent to policy for assessing the risks to health of chemicals in the environment in 2014. 10 
SYSTEMATIC REVIEWS AND POLICY
Few publications document the influence of systematic reviews on policy and, as a result, on practice. Most publications about systematic reviews and policy are evidence-based advocacy. Their authors evaluate and recommend methodology for communicating research results to policymakers, exhort policymakers and researchers to improve such communication, or report on interviews with policymakers and members of their staff about how they set priorities for funding systematic reviews and how they use them in their work.
The authors of these publications generally reach optimistic conclusions. In 2016, for example, Greenhalgh et al. concluded, "Health research in both the United States and the United Kingdom involves increasingly complex intersectoral networks in which university scientists engage with policymakers, civil society, and industry to a far greater extent than in the past." 11(p397) There is, however, recent evidence of diminished interest among some researchers in advancing the influence of systematic reviews on policy. The editors of the third edition of Systematic Reviews on Health Care: Meta-Analysis in Context, for instance, initially decided to replace the chapter by Sir Muir Gray, "Using systematic reviews for evidence-based policymaking," with a 150-word summary of the subject. After the author invited to supply these words (full disclosure: the author of this article) negotiated an upgrade of this derisory invitation and submitted an article of several thousand words, the editors decided not to include a chapter on the influence of systematic reviews on policy.
Another episode of ambivalence toward systematic reviews began in 2010, when an editorial board of distinguished academics issued a call for submissions to a new journal titled Public Health Reviews. 12 The 9 issues of the journal published through mid-2016 included no articles linking systematic reviews to policy for public health. Similarly, most of the chapters of a book published in 2015, A Systematic Review of Key Issues in Public Health, accord much attention to research in field epidemiology but do not describe actual and potential uses of systematic reviews to inform policy. 13 A final example: In 2015, the King's Fund, a British philanthropy, published a report about an important issue for that nation's National Health Service: Better Value in the NHS: The Role of Changes in Clinical Practice. The authors describe and suggest ways to address the "overuse, misuse, and underuse" of interventions, "unwarranted variation" in interventions clinicians recommend to patients, and what can be learned from "high performing organizations." 14 They do not, however, link improving the quality of care to policy for financing and producing rigorous research on primary data that could be the basis of systematic reviews that could inform policy and practice.
MIXED EVIDENCE
Despite these examples of the current reluctance of some academics to embrace and prioritize the use of systematic reviews to inform policy, a growing literature seems to justify the optimism of advocates for their relevance. Attention to systematic reviews among policymakers and members of the public has increased as they have proliferated. Policymakers from numerous countries have participated in meetings, both off-the-record discussions and formal conferences, in which they have learned about the methods, uses, and potential uses of systematic reviews and about evolving standards for both systematic reviews and the research on primary data that underlie them. Leading media outlets, print and electronic, frequently report the findings of systematic reviews and their implications for policy. 15 A well-documented example of media attention was the considerable media coverage, in 2004 and 2005, of a systematic review that compared the effectiveness of drugs to relieve pain and of policymakers' positive response to it. The systematic review had been produced by the Center for Evidence-based Policy, a unit of the Oregon Health and Science University that is governed and financed by policymakers from a consortium of American states.
This systematic review described the adverse effects of Vioxx, a painkiller patented and sold by Merck, a multinational manufacturer of pharmaceutical drugs. Its findings caused many public and private insurers to exclude the drug from coverage and stimulated successful lawsuits against Merck on behalf of consumers. For perhaps the first time, moreover, a systematic review had been the basis of a story on the front page of a major American newspaper, the Wall Street Journal. As a result of the Vioxx story-and others like it-many journalists and their editors no longer considered it necessary to define systematic reviews at the beginning of each story about the significance of findings from a review for policy and practice.
Organizations in the US federal government have been using systematic reviews to inform policy since the mid-1990s. 16(p23) Despite these examples of the significance of systematic reviews for policy, associations that represent some physicians and most manufacturers of prescription drugs and medical devices have continued to impede the use of systematic reviews by policymakers. Associations of physicians who have clinical research, and financial interests in particular interventions and care processes have frequently attacked findings of systematic reviews. These critics have often relabeled what proponents of systematic reviews call "evidence-based medicine," "evidence-based health research," or "evidence-informed policy," as "cook-book medicine," "disregard of clinical judgment," and "interference with clinical autonomy."
Manufacturers of prescription drugs, acting through trade associations, have been the major critics of systematic reviews that threaten corporate revenue because they inform policy.
These commercial organizations have, for instance, commissioned researchers to write articles criticizing particular systematic reviews and the methodology in general; financed challenges to findings from systematic reviews by organizations that advocate for patients with particular diseases; and linked the promise or withdrawal of contributions to legislators' campaigns to their positions on policy for coverage of particular drugs and devices that have been assessed in systematic reviews.
An early demonstration of pharmaceutical companies' efforts to thwart the use of systematic reviews to inform policy occurred in 2000. Policymakers and researchers from 6 countries had met to discuss case studies they had written about how systematic reviews had informed policy (full disclosure: the conveners were the chair of the Cochrane Collaboration and this author). The countries were Australia, Canada, Norway, South Africa, the United Kingdom, and the United States. Policymakers from the United Kingdom had included among the authors of the case study, and invited to the meeting, an employee of an international manufacturer of pharmaceutical drugs.
Several weeks after the meeting, associations of pharmaceutical manufacturers in 4 of the countries publically criticized the quality of the scientific evidence in the case studies. Their criticism persuaded the agency that regulates the introduction of new drugs in Australia to fire the pharmacologist who was an author of the case study (he was subsequently reinstated by court order and now directs a major research center in Canada). Policymakers in Canada, Norway, and the United Kingdom defended the use of systematic reviews to inform policy.
The only countries in which the drug industry did not attack the case study were South Africa and the United States. The industry did not attack South Africa because the case addressed a drug for HIV/AIDS, the prescribing of which the president of that country had prohibited.
The authors of the US study hypothesized that they were spared because of drug industry reluctance to risk retaliation from their employer, Kaiser Permanente. An integrated delivery system serving more than 10 million people, Kaiser Permanente spends billions of dollars a year on pharmaceutical drugs through a centralized purchasing system that applies the best available evidence from research. 15 A recent example of the persistence of the pharmaceutical industry in impeding the influence on policy of systematic reviews and the studies of primary data that underlie them was a controversy in the United States over the drug flibanserin (also called Addyi and the "female libido pill"). The US Food and Drug Administration (FDA) approved the drug in 2015 after having twice declined to do so. Approval occurred following an advocacy campaign that its manufacturer named "Even the Score" (because the FDA had approved 26 drugs to treat male sexual dysfunction but none as yet for female dysfunction). The campaign succeeded despite the publication of peer-reviewed studies of primary data critical of the drug, as well as the publication, soon after approval by the FDA, of a systematic review that concluded that women who used it had "on average only one-half [ 
OTHER IMPEDIMENTS
Another impediment to growth in the influence of systematic reviews on policy is that policymakers are more often consumers of published systematic reviews than participants in prioritizing their production. Early in 2015, for example, the Cochrane Collaboration published an extensive list of priorities compiled by the groups within it that conduct reviews of interventions for particular diseases or areas of health practice. 18 The explanation accompanying the list did not describe any involvement of policymakers in compiling it.
There are, however, notable examples of the successful inclusion of policymakers, clinicians, and even patients in setting priorities and key questions for systematic reviews. These include the work of the James Lind Alliance in the United Kingdom and the Center for EvidenceBased Policy in the United States.
Moreover, policymakers and even prominent academics have, at times, impeded the use of systematic reviews to inform policy. Despite the achievements of the Community Preventive Services Task Force, a senior policymaker at the Centers for Disease Control and Prevention told this author that systematic reviews are "merely research summarization." A Canadian who served as both a public official and a senior academic in public health told the authors of case studies on the use of systematic reviews in making policy for population health that, "Overreliance on systematic reviews or unquestioning use of them might stifle creativity and innovation or lead to useful programs being sidelined because of their inadequate evidence base." 19(p1) Officials also impede the use of systematic reviews as a result of what could be calledeuphemistically-bureaucratic culture. A US federal agency recently convened a meeting to discuss using systematic reviews and cost-benefit analyses to inform regulatory policy for a significant area of public health. Perhaps in response to queries about political impediments to the use of systematic reviews in making regulatory policy from the author of this article, the officials belatedly declared that discussion at the meeting was "not for attribution."
In a subsequent private conversation with this author, one of them claimed that he and his colleagues are prohibited by law from considering, or even talking about, any effects of politics on developing and implementing regulations-whether inter-and intragovernmental, electoral, interest and advocacy group, or scientific politics. In frustrated disbelief, this author privately asked another participant in the meeting, the chief regulator for these issues in the European Union, "How much of your time do you spending analyzing and conducting politics?" He replied, "About eighty percent." Analogously, the American officials and the economists, mostly academics, they had invited to the meeting also dismissed suggestions that surveys of consumer preferences were not the only methodology used to estimate the cost of proposed regulations by contributors to the peerreviewed international research literature.
A methodological obstacle to the use of systematic reviews by policymakers is the absence from most of them of relevant findings from research in disciplines of the policy sciences (with the partial exception of the economics of cost effectiveness). Research in these disciplinesnotably anthropology, behavioral economics, history, law, political science, and sociologyhas frequently documented the effects of bureaucratic and electoral politics on the allocation of scarce resources for interventions that systematic reviews have demonstrated could contribute to the health of individuals and populations. A recent example of the potential relevance of research in the policy sciences is a systematic review of the effectiveness of interventions its authors call "advocacy for health equity." 20 Even publications about the uses of systematic reviews in policymaking accord scant attention to findings from research in the policy sciences. [21] [22] [23] [24] A partial explanation for this inattention may be the absence of criteria, devised by leading producers of systematic reviews, for including and excluding findings from research in these disciplines.
Trisha Greenhalgh and her colleagues are a significant exception to this generalization. They have repeatedly emphasized the uses of findings from history and other social science disciplines for systematic reviews about efforts to change the organization of health services. 25, 26 Researchers, their sponsors, and journal editors also inhibit the use of systematic reviews to inform policy by lax enforcement of standards for methodology and ethics. For instance, a growing number of researchers are appropriating-and editors are accepting-the label "systematic review" for titles and subtitles of articles that do not adhere to international standards and, as a result, cannot be fully trusted by persons who make and implement policy. The authors of such articles typically search relevant literature using methods specified in internationally accepted guides for producing systematic reviews. Then they often fail to apply accepted methods for identifying systematic bias in primary studies before deciding which of them to include and which to exclude from a systematic review. 27, 28 John Ioannidis reached a dismaying conclusion about this failure to implement international standards for methodology and scientific ethics in an article about the proliferation of systematic reviews published in 2016. He argues that the "mass production of redundant, misleading, and conflicted systematic reviews and meta-analyses" has "reached epidemic proportions." He documents, moreover, that many authors of these systematic reviews and the meta-analyses within them have "industry conflicts" that lead them to "results [that] are aligned with sponsor interests." As a result, the "large majority" of these publications are "unnecessary, misleading or conflicted." 29(p486) Ioannidis concludes that this situation can be remedied only by new policy to enforce international standards for methodology and ethical behavior. In a commentary accompanying this article, Page and Moher recommend that "to succeed," the policy Ioannidis proposes, "require[s] enhanced collaboration among methodologists, clinical researchers, academic institutions, funding bodies, industry journals, and publishers." 30(p518) 
CONCLUSIONS
Although systematic reviews have, for a quarter of a century, increasingly informed policy as well as practice in health care and public health, there are many impediments to the growth, and even to the continuation, of their influence. On the one hand, the number of policymakers around the world who understand the methods and appreciate the potential uses of systematic reviews has steadily increased. The proliferation of systematic reviews and policymakers' growing trust in their findings have reduced the use of relatively ineffective interventions and promoted the use of what, in 1989, the authors of the seminal volumes Effective Care in Pregnancy and Childbirth modestly called "forms of care that reduce negative outcomes." 4 On the other hand, the influence of systematic reviews on policy and its implementation varies widely among countries and their subjurisdictions. This variation is a result of the political culture of each country and how that culture shapes the policies and practices of institutions that educate and certify health professionals, those that regulate health care and public health services, and those that fund and publish research.
Whether and how systematic reviews inform policy in the future will be most strongly influenced by how, in each country, public policymakers and organizations in the health sector address 2 clusters of issues. The first of these clusters, as Chalmers and I argued in our editorial in the American Journal of Public Health, 6 includes policy for funding research; publishing research results; paying for health services and public health interventions; educating, licensing, and certifying health professions; and regulating their behavior.
The second cluster includes policy in response to challenges to the scientific integrity and practical credibility of systematic reviews. Ioannidis has identified pressing threats to the integrity and credibility of systematic reviews. 29 Another challenge is expanding the methodology for conducting systematic reviews to incorporate findings from relevant research in the disciplines of the policy sciences.
Making policy to address issues in each cluster will require the mobilization of considerable political will among policymakers and researchers. Relevant policymakers work in government, universities, independent research organizations, journal publishing, and associations that represent health professionals, educational institutions, provider organizations, and patients, and for commercial interests in the health sector.
These policymakers must participate vigorously in setting priorities for the questions systematic reviews address and in establishing and enforcing the ethical and methodological standards they must meet. Similarly, researchers and their associations must collaborate with policymakers in setting priorities and standards for conducting systematic reviews. Leaders in research must also insist that they and their colleagues adhere to high standards of ethics and methodology and must policenot too strong a word-this adherence.
